In silico study of binding motifs in squalene synthase enzyme of secondary metabolic pathway of solanaceae [corrected].
Solanaceae is an important family with several plants of medicinal importance. These medicinal plants have distinctive pathways for secondary metabolite biosynthesis. In most of the plants, two important compounds, dimethylallyl diphosphate and isopentenyl diphosphate, synthesize isoprenoid or terpenoids. Squalene synthase (SQS) is a key enzyme of the biosynthesis of isoprenoid (farnesyl pyrophosphate (FPP) → squalene). Withania somnifera (ashwagandha), an important medicinal plant of family solanaceae produces withanolides. Withanolides are secondary metabolites synthesized through isoprenoid pathway. In this study, 13 SQS protein sequences from the plants of solanacae family and Arabidopsis thaliana were analyzed. The conserved domains in corresponding sequences were searched. The multiple sequence alignment of conserved domains revealed the important motifs and identified the residue substitution in each motif. Our result further indicated that residue substitution in motifs might not lead to functional variation, although it may affect the binding affinity of Mg(++), FPP and NAD(P)H. In addition, the homology modelling of SQS enzyme of W. somnifera was done for the prediction of three-dimensional structure. Molecular docking study of considered substrates with WsSQS was performed and the docked structure were analyzed further. The docked structures showed binding affinity for motif 2 of WsSQS. Our analysis revealed that 29 residues of motif 2 might be important for catalytic/functional activity of SQS enzyme of W. somnifera. This study may provide an understanding of metabolic pathways responsible for the production of secondary metabolites. The motifs may play a key role in regulating the pathway towards enhanced production of metabolites.